1. Introduction
===============

Deep venous thrombosis (DVT) is a major cause of morbidity and mortality among hospitalized patients worldwide and, simultaneously, the most preventable ([@b1-epj-09-5754], [@b2-epj-09-5754]). The National Institutes of Health Consensus Conference estimated that as many as 50,000 people die annually from pulmonary embolism in the USA, and 450,000 hospitalizations each year are associated with DVT ([@b3-epj-09-5754]). Several medical conditions increase the risk for DVT, including cancer, trauma, and antiphospholipid syndrome. Other risk factors include older age, surgery and immobilization (as with bed rest, orthopedic casts, and sitting on long flights) ([@b4-epj-09-5754], [@b5-epj-09-5754]). In a study conducted in France on elderly people over the age of 65, they reported six factors related to the development of DVT: restriction of mobility, bedridden for long period, aged 75 and older, history of DVT or pulmonary embolism, acute heart failure, chronic edema of the lower limbs and paresis or paralysis of a lower limb ([@b6-epj-09-5754]). A study to show the incidence of DVT and pulmonary embolism at King Abdulaziz University Hospital and to determine the risk factors, it was found that, a total of 75 patients were diagnosed to have DVT with mean age of 44.16±14.5 years and male: female ratio of 1:2. Doppler ultrasound was used for the diagnosis in 56 of 75 patients (75%). Prolonged immobilization was found to be the most common risk factor in 17 of 75 (23%) ([@b7-epj-09-5754]). Over a 4-year period, 62 cases with strong evidence of venous thrombosis were studied at King Abdulaziz University and King Fahad Hospitals to learn the pattern of DVT in Jeddah, Western Saudi Arabia. There were 32 females and 30 males. The mean age of the group was 36.0 years (range 6--90 years). One or more risk factors was/were detected in 40 patients. Among these 14 factors, age more than 50 years, obesity, vasculitis, malignancy and postpartum were the common factors encountered. In the other 22 patients, no risk factor was found ([@b1-epj-09-5754]). This study was conducted to identify the frequency and factors associated with occurrence of DVT among elderly patients referred to King Abdulaziz University (KAU) Hospital, Jeddah, Kingdom of Saudi Arabia.

2. Material and Methods
=======================

2.1. Study design and participants
----------------------------------

### **2.1.1.** Design

The current study is a hospital based cross sectional study conducted in KAU Hospital, Jeddah, Kingdom of Saudi Arabia (the emergency, inpatients and outpatients departments). The emergency, inpatients and outpatients departments in KAU hospital, were reviewed for a period of 6 months (from October 2016 to March, 2017).

### **2.1.2.** Inclusion and exclusion criteria

All elderly patients referred to or admitted to the hospital departments and who were clinically suspected to have DVT (paralysis, paresis or recent plaster immobilization of the lower extremities, localized tenderness along the distribution of the DVT, entire leg swollen, calf swelling at least 3 cm larger than asymptomatic side, calf pain, pitting edema confined to the symptomatic leg, erythema and warmth in the lower extremities or previously documented DVT) and subjected to Doppler examination were included in the study after obtaining an informed consent from them. Exclusion criteria were patients taking anticoagulant and who refused participation in the study.

2.2. Data Collection
--------------------

A checklist was designed to obtain data about DVT frequency among elderly patients referred to KAU hospital, Jeddah, Kingdom of Saudi Arabia and factors associated with the development of DVT among them. Data was collected through face to face interviewing patients included in the study. The checklist included questions about age and sex of participants, department, site and result of Doppler examination, whether being bed ridden or using orthopedic casting and the history of previous DVT. In addition, the checklist included inquiries about presence of comorbidities such as diabetes, ischemic heart disease and cancer in the participating patients.

2.3. Ethical consideration
--------------------------

Before starting data collection, ethical approval was obtained from the Research Ethics Committee of the Faculty of Medicine, Northern Border University. During the data collection stage, informed consent was secured from each participant. The checklists used in data collection were anonymous, and confidentiality of data was assured.

2.4. The statistical analysis
-----------------------------

Regarding the potential confounding factors, we studied a mostly homogenous population, of whom all were elderly, of both sexes, but different in the pathological background, which was studied in most of them but the numbers were different. The statistical analysis was carried out using SPSS version 16 (SPSS Inc., Chicago, Illinois, USA). Sample characteristics were summarized as numbers and percentages for categorical variables. Chi-Square test was used for comparing qualitative variables. A 5% level was chosen as a level of statistical significance in all statistical tests used in the study.

3. Results
==========

According to the study, females constituted more than half (53.3%) of the studied patients ([Table 1](#t1-epj-09-5754){ref-type="table"}). Regarding age, (54.4%) of the participants were ≥ 60 years old. More than half (53.3%) of the studied patients were admitted to inpatients departments of the hospital and more than one third (39.4%) of them were interviewed in the emergency department. Regarding the site of Doppler examination, 54% of the participants were subjected to examination of the right lower limb, (45.5%) were subjected to left examination, and bilateral examination was done only for (2.8%) of the studied patients. Also, based on the results of Doppler examination, DVT was detected in 18% of the examined patients and 82% of them were negative. [Table 2](#t2-epj-09-5754){ref-type="table"} shows distribution of the studied elderly patients regarding suspected risk factors for DVT, presence of comorbidities, using orthopedic casting, and whether the patient was bed ridden or elderly. As illustrated by the presented data, (27.6%) of the cases had diabetes mellitus, (24.8%) had hypertension, (10.4%) were bed ridden, (5.7%) had ischemic heart disease and (4.8%) had cancer. Only (1.1%) of the studied patients reported a history of previous DVT. [Table 3](#t3-epj-09-5754){ref-type="table"} illustrates the relationship between presence of DVT and suspected risk factors in the studied elderly cases. There were no significant differences in gender between patients who had developed DVT and those who were negative by Doppler examination (p=0.018). Other comorbidities as diabetes, IHD and hypertension were significantly associated with the occurrence of DVT among the participants (p=0.05, 0.05 and 0.04 respectively). Furthermore, the other investigated factors such as being bed ridden, cancer, orthopedic cast and previous DVT (p=0.42, 0.16, 0.45 and 0.75 respectively) were not significantly associated with the development of DVT among the studied patients.

4. Discussion
=============

DVT is a condition that occurs frequently among surgical as well as acutely ill hospitalized medical patients ([@b8-epj-09-5754]). DVT is responsible for significant morbidity and mortality in hospitalized patients, especially after surgery ([@b9-epj-09-5754]). The current study included 540 elderly - admitted, emergency or out patients of hospital departments who had agreed to participate in the study. They were clinically suspected to have DVT and subjected to Doppler examination during the study period and were interviewed to identify frequency and factors associated with occurrence of DVT among them. The study was carried out to identify the frequency and factors associated with occurrence of DVT among hypertensive patients referred to KAU Hospital, Jeddah, Kingdom of Saudi Arabia. The current study revealed that, based on the results of Doppler examination, 18 % of the examined patients had DVT and 82% of them were negative. Our results were far higher than a study which found prevalence of 28.28% ([@b6-epj-09-5754]). Another study reported that DVT was found in 7.8% out of 102 elderly patients ([@b10-epj-09-5754]). On the other hand, another study on elderly patients reported that the prevalence of asymptomatic DVT on admission and the incidence during hospital follow up were respectively 5.5% and 2.6 per 1,000 person-days, the prevalence and the incidence reached respectively 17.8% and 6.0 per 1,000 person-days among patients over 80 years ([@b11-epj-09-5754]). Also, a study in Indonesia ([@b12-epj-09-5754]) reported (42.86 %) as prevalence of DVT among elderly patients. According to the results of our study, no significant association was observed between gender and the development of DVT among elderlies. In support of our findings, many studies ([@b13-epj-09-5754]--[@b15-epj-09-5754]) viewed gender was not significantly associated with DVT development. The studied comorbidities, diabetes, ischemic heart diseases and hypertension were significantly associated with the occurrence of DVT among the participants in the current study. This was not in accordance with the results reported by ([@b14-epj-09-5754], [@b16-epj-09-5754]--[@b18-epj-09-5754]), where these comorbidities had no significant effect on DVT development in the studied population. Furthermore, another study conducted by ([@b19-epj-09-5754], [@b20-epj-09-5754]) found that diabetes and ischemic heart diseases were not significantly associated with the occurrence of DVT. Also, another study reported that diabetes mellitus and hypertension were not participated as risk factors ([@b21-epj-09-5754]). The current study found no significant association between being bedridden and the development of DVT among the studied patients. In line with our findings, ([@b10-epj-09-5754], [@b22-epj-09-5754]) revealed that immobility was not significantly associated with DVT occurrence. In contrast, these findings were inconsistent with the results revealed by ([@b23-epj-09-5754], [@b24-epj-09-5754]) where being bedridden was among the independent risk factors of DVT. Little information is available on the relative risk of DVT associated with cancer in specifically elderly patients. Our study found no association between cancer and DVT development. Studies ([@b25-epj-09-5754], [@b26-epj-09-5754]) found that the overall risk of DVT in cancer patients increases 7-fold compared with individuals without cancer. Many other studies ([@b9-epj-09-5754], [@b25-epj-09-5754], [@b27-epj-09-5754], [@b28-epj-09-5754]) reported that cancer was found as a significant independent risk factor.

5. Conclusions
==============

Based on the results of Doppler examination, DVT was detected in 18% of the examined elderly suspected patients. So, DVT has high prevalence in the hospitalized elderly in Jeddah, KSA. Thrombophilia screening should be regular for elderly patients with diabetes, hypertension and bed ridden patients with recurrent DVT or patients with other risk factors. Also, we recommend further research regarding causes and risk factors of DVT, with sufficient numbers of cases, especially in a diseased elderly population to put more effective preventive measures for that vulnerable group.
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###### 

Sex, age group, patient's department and site of Doppler examination of the studied elderly patients, KAU hospital, Jeddah, 2016 (n=540)

  Variable                                  Frequency   \%     
  ----------------------------------------- ----------- ------ ------
  Sex                                       Female      292    54.1
  Male                                      248         45.9   
  Age group (years); Mean ± SD=54.78±19.8   60−         245    45.4
  70−                                       193         35.7   
  80−                                       85          15.7   
  90+                                       17          3.1    
  Patient's department                      Emergency   213    39.4
  In patient                                288         53.3   
  Out patient                               39          7.2    
  Site of Doppler examination               Bilateral   15     2.8
  Left                                      263         48.7   
  Right                                     262         48.5   
  DVT diagnosed by Doppler examination      Negative    443    82.0
  Positive                                  97          18.0   

###### 

Distribution of the studied elderly patients regarding suspected risk factors, KAU hospital, Jeddah, 2016 (n=540)

  Variable                          Frequency   Percent   
  --------------------------------- ----------- --------- ------
  Diabetes Millets (DM)             Yes         149       27.6
  No                                391         72.4      
  Being bed ridden                  Yes         56        10.4
  No                                484         89.6      
  Orthopedic casting                Yes         4         .7
  No                                536         99.3      
  Hypertension                      Yes         134       24.8
  No                                406         75.2      
  Ischemic heart disease (IHD)      Yes         31        5.7
  No                                509         94.3      
  Cancers (primary or metastasis)   Yes         26        4.8
  No                                514         95.2      
  Previous DVT                      Yes         6         1.1
  No                                534         98.9      
  Other factors                     Yes         25        4.6
  No                                515         95.4      

###### 

The relationship between presences DVT and suspected risk factors in the studied elderly cases, KAU hospital, Jeddah, 2016 (n=540)

  Risk factors      Deep venous thrombosis (DVT)   Total (n=540)   Chi-square   p-value   
  ----------------- ------------------------------ --------------- ------------ --------- -------
  Gender (male)     8235 (53.0)                    57 (58.8)       292 (54.1)   1.04      0.181
  DM                129 (29.1)                     20 (20.6)       149 (27.6)   2.87      0.05
  Hypertension      117 (26.4)                     17 (17.5)       134 (24.8)   3.36      0.04
  Bed ridden        45 (10.2)                      11 (11.3)       56 (10.4)    0120      0.42
  IHD               29 (6.5)                       2 (2.1)         31 (5.7)     2.95      0.05
  Cancers           19 (4.3)                       7 (7.2)         26 (4.8)     1.48      0.16
  Previous DVT      5 (1.1)                        1 (1.0)         6 (1.1)      0.007     0.76
  Orthopedic cast   3 (0.7)                        1 (1.0)         4 (0.7)      0.134     0.54
  Others            23 (5.2)                       2 (2.1)         25 (4.6)     1.76      0.14
